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Oe Erfhdung betrim ein Verfahren rwshdeinObef- 
begrffl das FWe*aj»prucns 1 und 
scho Vwtrtchtung nach dem Oberbegrm flea 

Anepruchee 7. 

Bei stantdurchbMetem Btogew aba besteht hatfig 
du Ertjrdernle, untar Verwendung dar Hochfraquam- 
Chkurgie Gewebeoberflechen bertJhrungeloe und 
gl«lcNT£Btozuk»0ufteron. Kbnwr*coeia*d<»asiTA 
dor aooanarwlen SptOMfaegdafion teat Spray- 
Kbaguiatfon bel hohan Hochfreojienzspsjwiungen im 
BerekfcvonKac^bewerktfew^ 
Norrvertfonallen Technk Ist da UriregelrnM*gkelt dea 
UcMboganberetaha und die Getahr. die Gaaebeober- 
fldchazuharbonteieraru 

Ekie veibesserung wurde dadurch erzlett. daB 
durch Elriblesen nines Edelgaaes 2. a von Argon ein 
lonialanngspiBd gaschaffan wurde, dar zur Verbasaa- 
rung dar GWchmftfflgkatt bai dar Koagulatton von 
Qewebeoberffachen befcug- Em derartigee Verfahren 
tatz.RlnderEP0S5J 177 A1 beechrieben. Nachtai 
dieses Vartahrans ist die V«rwandung de* recht tauran 
und in WWken hftuflg racht vertQ^wn Edaigaaaa. 

Dm ZW dar vdriiegenden Erflndung bestaht danVi, 
em Varfahran und aha Vbrricttung dar elngange 
genwitsn GeJtung zu achaflen, irttelsdeneneJnloni- 
fiierungsplad kn Bereich dar akaven Elekewie rril einto* 
charan MeJnshmen zur vfettgung geatsftwird* 

Zur Loaungdtaaar Aufgabasind dla Merkmaleder 
Pa ta nfca cp rOcha 1 und 7 vorgesehen. 

Oar Erflndung Boot dar Gtodfladaiika zuyunda, 
daB ein kr^rungspfed audi mtt andaran Madlan ah 
EcWgaaan rnogfch ist Ala vortelhatt hat alert Narbai 
aaErTcuo^flinaaAaroaoteausekwriladarproza^ 
gen ttehsaWoaung harauegestatl Dia KunWiwHon 
von HocWrequenz an der akfiven EJaWroda einer elekr 
tro-chinrgi&chen Nferricntung mrt ainar NaCKLCaung ist 
, rwb^katintdochwudedieseb^ 
urn ein AnWeben der BeMroden am Biogewebe ai ver- 



Dia Erflndung wfcd im Mgenden betaptehwaisa 
unhand dar Zatahnung beechrieben; in dieaarzaigt 

RguM ©men schamaiischen Schnitt einer rein bot- 
eptelsweteen AusfOhrungGfonn einer arflrv 
dungagamaBan eleWrocWrurgiechen 
Vomchtung zur Erreugung einea Acroeoi- 
stmNt urn eine hocWrequen2-cr#furg}»d>e 
8chneideteWroda harum 
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ErMungsgamafi wird dam gegenflber ainAeroeol 
mrt etaem gewtoeeri SpGWruck von z. B, 8,5 bar um ole 
Baktroda hanangaipOH bzw. herurrioeblasen, vioAacri 
em krfaierungikageJ mtt detWerter Wmenatonianjrig 

entsteht 

Ala positive Eftekta dea anTnAingagarnttBen Ver- 
tahrene argaben sk* ole Varwandung von varlOgbaran 
Median, z. a desflOertem Vvasser, CO2 NaOUaung, 
elne gJeicnmaBge KDaguteUon dea Biogewebee m 
ekier festumgrenzten Rache. eine gerfnge Getehr emer 
Karbonlderung. elne Kuhkmg der Baktroda. koine, 
sonet ObBche Rauchbfidung und keinertei Oeruchftit- 
dung durch Varbrennan von Gewebe. 

VbrteiUwfta AusfOhrungen det eff^ngsgamaOen 
VerterraroeJrdourchdJeAMprOcr^ 
hafta AusKlhrunpsfcymen dar mftnlu^aqemaBen vbr- 
richtung durch cfie Anaprocrm 8 bis 10 gakennzeicrmet 



In oinam von dor Hand dea Benutzera ergreflbaran 
rwhlzyWartoirnlgan InatrunriartanhQrper 11 tat toaxta) 
•ma hochfreo^iarttH^urgtecha SchnaWaktroda 12 
anoaortmei dia gegenuber dam distal en offenen Ende 
15 l3daarohrtorrriganlr«rumart elnStOck 
zurOckyarcatzt tot und mit einer ZiilaHung 12* varbunden 
ist dedch- von einer teoftarung 1 4 umgaban - mlt att- 
eaitigam Abatand von der mnenwand das rohrforrntgan 
mstrumentenkorpera 11 nach rrfntan eratacW. wo im 
m Bereich dea prarimaton Endaa safttteh em HocMre- 
quenzanechkjfl 15 vorgaaahen iet an den eine ge«g- 
neta Hocrrfrequeruspannung, dw von otnem nioht 
dargastatten HocWrao^enrgenarator erzeugt wW, 
antaojoar ist. Dia zugehflriga NeutrafeteWroda 1st an 
» gealgnatar Statfa das PaierterMrpera angabrdnat. 
Der dtstaie Bereich dea im Qbrigan aus Metal baata* 
hendan Instrumantenkorpers 1 1 ist aus alnam Isoieren- 
den Malertai IV hargaatalt welchas stah nach haitan 
bis Qber dia laofiarung 14 der ZkMtung 12' erdraokL 
50 Die ZuWrung 12' m* der tooaerung 14 tfrd durch 
geei^fiete Haltarungan 16 vorzugaweise koeodai inner- 
hab das Irslruiienterttrpere 1 1 gehaftan . Dl a einzel- 
nen Hartarungan 1B find iawais ubar dan Umteng urn 
dietsoiarung 14 harum mrt aoteharri Abatand angeord- 
* net daB dazwlechen m axial ar Rlchtung am auarei- 
chend dknenetonierter Stimmgsdurchgang vorlegt. 

Am pratimalen Ende das I nstrwatitanW kp ar s 11 
Bind senifch bzw. axiai zwei Zufuhrrohra 17, 18 m das 
mnara das instriwartanWrpara 11 NnamgafO hrt An 
40 dea Rohr 17 wlrd elne Leitung angeechtowen, mtttete 
derer baiapialawefee eine 0,9 %4ga KbcheslzJoeung 
zugafOhrl wild. Daa anal eingetohrte Rohr 18 tet an 
ama« DiucklurlaraKZ^Bangal^ 
kifl als Trtkgergai beauftchtagi warden karm. 
46 mnerhaJb dea Hohtaumes 19 dea Inetrumerten* 
korpera 1 1 weiaen ole Rohra 1 7. 1 8 Offnungen 20. 21 
auf. durch walche die Kochaalil6ayngbzw.rfaLuft8om 
den Innenraum 19 nmemgedrOckt warden, daB as zu 
einer Zersttubung der KochaaWosur^konirntd. Km 
so BMung einea Aerosols 20. welches aufgrund das 
Dructaaitaua mabesotderodjroho^RorirlsmRk^ 
tung dee W«tec durch den iridnjrnertanWrper 11 zum 
otstaien Ende 13 Mn ctromt und dort ate kageMrmig 
BrwafterndesAaroaoiXlr^ 
56 trm.welohaabzw.wek*eraomrtdieS|ptodar5c^ 
elektrode 12 und daa von dteser zu koagulerende 
Biogewebe umgtrt Durch de none Spanning der 
Scrmeideiaktrode 12 wed das Aerosol ionfcsiert und 
somtt ema ioniaierte Stecke zwiscben Schneidelek- 



2 



£"d 2S9*0KI 



X3NMd d Oil Wb9X:TT 866T>2'9nd 



3 



EP0740 926A2 



4 



tnxte12undBtog^<^y^otMrfctef^<iamdn 6. 
bnontet gWchmAftgw und damtt auoh beeonders 
gut idodeiarbarer UcHbogen auabftdet 

Dm Drudduft-ZuMwrohr 18 1st darart «mN metal in 
ctea Inneradea In at r uaw n l a n l d njera 11 hhwmgrtOhrt » 
aisiii feeeittaduee ^) tfch wwrettabar oberhdb 
und tfcws Nntef dar quer vw1«rf«tlwAurtr«W0»21 
daa FlDtri0Mtt-2uM«rehrM 17 beflntfet Aid <*t— 
Wefee aaugt da Ober (to Audrlttaduae 21 rtrtmandt 
Lufl nOwMwi aut dam Rohr 17 an und zarattubt sla to 7. 

Statt dar duch da Rohre 17, 18 gebiddan Zer- 
rt*ubung«vonicfraung Mnnte «uch tin Umchaflv^ 
natter arohtifc to Inrtrww^^ 
Abdand von dk^ vorgaaanen sain, ImtaWarwiFal is 

dar Ufraachatvamatter Ober ein«n^^ 
tungaecHauch mil darn hnaran daa aaanjrrientertdr- 
pan 11 zuvarbindan. 

Paleidanaprfloha 20 

1. Vanahran zur barunrungatoaen Oberflaobertoagu- 
tation von Btogawaba mttda ainaa Uchtogant, 
dar dutch da von ainam H«**aquanzganamtor 
efzeugte H u uh ap ennung an ainawi hoohfraqueng- & 
dto ad a di an Irwtnjnwrt arzaupt wkd. 8, 

daB mr Schaffung airier iontfertan Stradca fQr da 
arWdttarta UohfcogertfHung ein urter varwen- 
dur*dnerFIOaeH^urdetieeTri^^ *> 
datar Aaroaotetrahl in da Radon, vjo dar 
Lichfcogen sk*i Wan aot und dch dne an ainar 
HocfiTrao^arizspaiwung angdegte BeMrooa (12) 
baftdetgee d acttvd d , 

2. VarlahrenriachArapruohl, 
dadurch geaatraetchnet. 

dad dam AamaoWrahi zur Vefceaaerurig dar Left- 
fahtgttt tonen. i. a Nad odar KJ. baigarniacht 

- ■»- — 40 

weroan. 

3. Verfahran nach Anapruch 1 odar 2, 

o*8 dar AaroaobtraN durch aina 0,9 %4ga Koch- 
adzloBunggabflddaM. 48 * 

4. Variarrenrieohainamda^ 
cha. _„ lAnhnii , 

daB dts Aaro«ol nach dam Z^rtftuberprlnzip und so 
Insbaaondara durch ainan arte dn Vargasar auaoa- 
blooton2«stftU>w«rz«jgtwtrd. 

5. VWfahren nach einem oar Artep^^ 1 
dadurch yekaiiiiekhnet, 56 
daB daa Aaroad durch ainan Lltaecnattvernebler 
erzeuot wird. 



3 



Vertahren nach ainam dar vorhaig^henden Ai*pn> 

cha, 

daB ate Tragergas Or da BUdung daa Aeroeda, d. 
h. for die Zarattubung dar hn Aaroad edhattenen 
ROseigkelt Lull undVbdar KciWandtadd undfeder 
3&J«ldtvenwnddwW.v^ 
druck daa Iragergaeee dnetdfaarftt 

B daiu dik u rdaoha vbrrtchtung mft ainar an dne 
von einem Hochtacniaraganerator erzeugte HoctV 
aa^jonzap&finung adagbaran AkavdeMroda (12) 
und ainar Neulrddderoda mr Enraugung ainaa 
Ucht)oganalmBk)gavrabazwaoto 
cer Obaiflax*ianlajagula^ 
fOhrung daa Verlahrena nach dnem AreprOehe 
Ibis 6. 

dadurch g eaa nmdchrM 
da8 de dna A«wjt«tiaM>6ick J ^rpoo>rtl» 
(17,18,19) auhvdet wdohe ainan untar verwen- 
dung draa Trtgargaaet und dnarFWttighaHgabi- 
datan AaraeoteftrahJ in dan Bardoh urn da afctive 
Sddroda (12} achicta, wo dar Uchebogen gebikM 
warden aoi. 

Vbrrlcr^fiachAnapruoh7, 
dadurch geeaiinrdrhwat, 
daB ola Aaioaolaaai*&xauguigaHpn^ 
ainan Zerettuberkartal (19) mil ainar AudrWedOse 
(13) auhvdd unoVbdar daB da Aei o a u a itd rf- 
Eixeuca a iua tej i iljo nar ta etnen UtraachaJK^rnablar 
umauX dar wahtweiaa fcn Handgriff (11) odar 
audarhdb daa Handgrifra angaoronat und cfctfth 
aina Scnawchvarbmdung mi dam Handgriff (11) 
varbunden id unoVbdar daB da aktiva HocWh> 
auaradddroda (12) vorzugnadaa mrfflg Im Zar- 
stflubar- bm Ultaadia ln e t d tand (19) 
angaordnat id uno>odar daB da ZardaubarVVW- 
natfaf -aaKauoai tanwdnung in dn und damaaban 
Ha«^01)umafgabracW»atwoba^ 
HocraYaquaraartactaOaaa (18) und da Tr&gergas- 
ROaalghdti anaoWOaaa (17. 18) dentate am 
Handgrffl (11) vorgaaahan sM. 

Vbrrtohfuraj «8di Anapruch 7 odar 8, 
daouroh g aiaaMiid rhn a t , 
oaB de aJdva BeWroda (12) geganObar dar Auv- 
IrHladuaa (13) daa UattuiiierUerrfaYpers (11) ataaa 
zurockvaraatzt id undfcdar daB da aidva Bak- 
toda (12) nadd- odar atabarag auagabaaal lat 
unoVbdar daB dar dicta* Barelch daa Imtrumeo- 
tanHBrpara (11) aua tadto rtn at ariai (11 7 baataht 

I vbmcMungriach dnam da r Anaprtteha 7»9 t 
dadurch yaaaiai idrhnafi 
oaBdtoaJdvaBda>oda(1^OTdnadchlmlnaa^ 
marttenMrpar (11) ttnga ardrackanda Hochta- 
quanz-ZdeRurig (12) angaachtoaaan Id. da von 
ainar Isoiiarung (14) umgaban Id unoVbdar daB 
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twfecton dor Zutettung (1?) a* atfwn Bektrad* 
(12) bzm <tar tecteion (14) dm aiedung {\T) und 
ctof WmmrmnA dm \m to nrn*m*6rpin (11) vor- 
zugwrtM tooivtndt MxtancMwNr (16) dmrt 
angeofdnt dnd, dafl awdtctiw mx mnm bmrnm s 
ten axteten Stria do* InstnjmentvMnpers (11) 
angK*dr*fam AbttanddMJtam (16) aimichind 
PUtof^d^rnxl^IXjrchg^dwA^OK^vo^ 

« -« 1— t 

nwuBi nL 
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Germany; Hans-Dieter Liess, Seehelm/Munsing, Germany; Wolfgang 
Muller, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et al., Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12', which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection IS is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22% which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axiaily into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (1 1) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (1 1'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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